AbstrAct: This review is based on the most recent taxonomic classification of extant Cuban Crinoidea. Existing material in natural history collections in Cuba was analyzed in detail and accurately reflects species presence. The crinoid literature was also reviewed. Several previously unpublished observations of species found in waters off Cuba have also been included. This paper provides the most up to date description of the Cuban crinoid fauna. Habitat, distribution, depth range and localities in Cuba are reported for each species. Collection codes for available specimens are included when known. The work describes a total of 33 species (plus two subspecies) in 20 genera and 10 families representing three of the four living orders of the Class Crinoidea.
IntroductIon
The crinoids are the basal group among extant members of the phylum Echinodermata. They include the only living stalked taxa and are sister to the remaining four classes, collectively treated as Eleutherozoa. Their earliest undisputed fossils are from the Early Ordovician Period, about 479-488 million years ago (Simms 1999) . All post-Paleozoic crinoids are currently assigned to the Articulata, which arose from now otherwise extinct cladid crinoids sometime during the Late Paleozoic, although their precise origins remain unresolved (Hess and Messing 2011) . Extant crinoids are currently placed in four major groups, although their phylogenetic relationships are imperfectly understood: Isocrinida includes about 23 species in seven genera; the stalk consists of series of internodal columnals separated at intervals by nodal columnals bearing hooklike cirri that anchor the stalk to hard substrates. At least some living species can detach and crawl with their arms. They occur chiefly in 300-1000 m but are found in as little as 100 m off Japan, the shallowest of any living crinoid that retains the stalk. Hyocrinida, which includes ~25 species in 10 genera; have a thin-walled, box-like calyx, usually five unbranched rays, a long slender stalk composed of numerous disk-like columnals cemented to hard substrates via a terminal attachment plate, and occur chiefly below 1000 m (to over 5,000 m). Living Cyrtocrinida include 8 species in four genera; they are a small group of highly modified, sometimes barnacle-like forms that cement to hard substrates either via a short stalk or directly via a short broad calyx. They occur chiefly on vertical or overhanging rock surfaces in ~275-500 m. The great majority of living crinoids, over 586 species in 159 genera, belong to Comatulida, most are feather stars, which lose the stalk following an attached postlarval stage. They have a reduced calyx and retain the uppermost stalk segment (centrodorsal) with anchoring cirri. Feather stars are the only living crinoids found in shallow water, although they also reach abyssal depths. Recent research (Rouse t al. 2013 , Hemery et al. 2013 ) has submerged most members of a former fifth group, Bourgueticrinina, ~46 species in 13 genera, retain a stalk characterized chiefly by synarthrial articulations; and they anchor either to hard substrates via a terminal attachment plate or in sediments via a branched rootlike radix. Arms, numbering five or ten, arise from a conical to cylindrical calyx. They occur in as little as 300 m to over 9,000 m in depth.
The first crinoid known from Cuban waters was briefly described and illustrated as "Palma animal" by Parra (1787) . Gervais (in data on included species, as well as information about the distribution, and bathymetric ranges where species are found in Cuban waters.
Methodology
Taxonomy has been updated following Messing (2001) ; Messing & White (2001) ; Roux et al. (2002) and David et al. (2006) . We use the higher classification of Hess and Messing (2011) . Marine collections in Cuba at the Marine Research Center (C.I.M), National Aquarium of Cuba (A.N.C), and the "Felipe Poey" Museum at the University of Havana (U.H), were checked for crinoid specimens. Acronyms are in Spanish because they are part of the catalogue codes. Species found in these collections are reported in the Remarks sections with their appropriate code. For species lacking any habitat information, station data for specimens in the collections of the Invertebrate Zoology Department, National Museum of Natural History, Smithsonian Institution, Washington, DC (abbreviated NMNH), were searched for co-occurring, habitat-forming invertebrates, particularly corals (i.e., Scleractinia, Stylasteridae and Octocorallia). The criterion for shallow vs. deep water was set at 60 m depth.
results
Of the approximately 50 currently recognized crinoid species from the tropical western Atlantic Ocean, 33 species (plus two subspecies) belonging to 20 genera in 11 families are currently known from Cuban waters. Ten species occur in shallow and the rest in deep waters.
Habitat: Often in large numbers on lowrelief (often-sediment-veneered) pavements, carbonate ridges, boulders and mounds Pawson et al. 2009 ); has been observed crawling on sediment (Messing et al. 1988) .
Distribution: Bahamas, Antillean Arc from Cuba to Barbados, including Jamaica; coast of Central and South America from the Yucatán Channel to San Luis, Brazil Benavides-Serrato et al. 2011) ; records from Florida have never been substantiated.
Bathymetry: 154-518 m ). This subspecies generally occurs in shallower water than E. parrae prionodes in the same geographic area. Habitat: On low-relief (often-sedimentveneered) pavements, carbonate ridges, boulders and mounds David et al. 2006) .
Distribution:
Bahamas to the East of Hispaniola .
Bathymetry: 402-832 m (David, 1998 cited by David et al. 2006) . This subspecies generally occurs in deeper water than E. parrae parrae in the same geographic area. Habitat: Extends arms in a multidirectional posture with pinnules arranged in tetrads from crevices and under ledges chiefly on deeper portions of reefs, including the wall or among rubble (Hendler et al. 1995; Pawson et al. 2009 ).
Distribution: Gulf of Mexico, southeastern Florida, Bahamas, Turks and Caicos Is., Antillean Arc from Cuba to Barbados, including Grand Cayman, Jamaica, Curaçao, Bonaire; Central and South American coast from Yucatán to Colombia .
Bathymetry: 0.6-100(?) m, common between 15-45 m (Macurda & Meyer, 1977; Hendler et al. 1995) ; generally deeper than D. rubiginosus where the two occur together, although their depth ranges overlap. Records from substantially deeper water (e.g., 355 m) are probably errors.
Cuban localities: off Havana province (A.H Clark, 1931).
Davidaster rubiginosus (Pourtalès, 1869) References: H.L Clark (1901); Meyer (1973a, b) ; Macurda (1973 Macurda ( , 1975 ; Meyer & Macurda (1976) ; Macurda & Meyer (1977) ; Espinosa et al. (1997) Habitat: Extends arms in a multidirectional posture with pinnules arranged in tetrads from crevices and under ledges on reefs, rubble and rocky substrates; more exposed in deeper water (Macurda & Meyer, 1977; Hendler et al. 1995; Pawson et al. 2009 .
Note: It is not certain whether N. alata and the following species, N. pulchella, both represent valid species, as some apparently intermediate specimens exist (Messing, unpublished) .
Habitat: Clings to arborescent anthozoans such as the azooxanthellate scleractinian coral, Madrepora carolina (Messing, unpublished) ..
Distribution:
Bahamas, and from southern Cuba to Grenada (A. H Clark, 1931) .
Bathymetry: 60-510 m (A. H Clark, 1931) .
Cuban localities: North of Havana and south of Cuba (A. H Clark 1915 H Clark , 1931 Neocomatella pulchella (Pourtalès, 1878a) References: A. H Clark (1908 H Clark ( , 1931 ; Boone (1933) ; H.L Clark (1941); ; Meyer arranged in a single plane on each arm Messing, unpublished) .
Distribution: Gulf de Mexico, Bahamas, Lesser Antilles, Central America and Colombian Caribbean coast .
Bathymetry: 58-373 m (possibly 46-549 m) .
Cuban localities: North of Cuba . Habitat: Coral reefs, associated with crevices, among calcareous algae or rubbles (Hendler et al. 1995; Pawson et al. 2009 ).
Comactinia meridionalis meridionalis
Distribution: Gulf of Mexico, Bahamas, Lesser Antilles, Central America and Colombian Caribbean coast .
Bathymetry: 3-190 m (possibly to 508 m); apparently no shallower than 50 m in the Strait of Florida ).
Cuban localities: North of Cuba .
Bathymetry: 10-567 m (possibly as deep as 695 m) .
Cuban localities: North of Havana (A.H. Clark, 1931; Boone, 1933 Habitat: Cryptic during the day on coral reefs, with calcareous algae, and in rocky crevices; extends arms with pinnules arranged in a single plane from crevices at night (Hendler et al. 1995; Pawson et al. 2009 ).
Distribution: Southeastern Florida, Bahamas; Caribbean Sea and South America as far south as Cabo Frio, Brazil .
Bathymetry: 2-92 m (Messing & Dearborn, 1990) .
Cuban localities: North of Havana (A. H Clark, 1931) .
Comactinia meridionalis hartlaubi Messing, 1978
References: Messing (1978) ; Meyer et al. (1978) ; Pawson et al. (2009) .
Habitat: Clings to hard substrates, often with calyx hidden in a crevice, and with pinnules Tobago (A. H Clark 1931 H Clark , 1954 Meyer et al., 1978) .
Bathymetry: 24-236 m (possibly to 549 m); deeper than 100 m in the Strait of Florida; shallower off northern South America and Panamá ).
Cuban localities: Off Havana (A. H Clark 1931; H.L Clark, 1941; Meyer et al. 1978 ).
SuperFamily MARIAMETROIDEA A. H Clark, 1909 Family COLOBOMETRIDAE A.H Clark, 1909 Genus Analcidometra A. H Clark, 1909 Analcidometra armata (Pourtalès, 1869) References: A. H Clark (1908 H Clark ( , 1947 ; ; Pawson et al. (2009) .
Habitat: Typically clings to octocorals with narrow branches (e.g., Pseudopterogorgia species) (occasionally macroalgae) most commonly on coral reefs, in areas with moderate, steady currents on slope breaks and edges of forereef escarpments (Macurda & Meyer, 1977; Hendler et al. 1995; Pawson et al. 2009 ).
Distribution:
Gulf of Mexico, Dry Tortugas, Bahamas, and throughout the Caribbean Sea including the Central American coast from Honduras to Guyana (A. H Clark 1947 H Clark & 1954 Meyer et al. 1978) .
Bathymetry: 3-153 m, but relatively abundant between 50-70 m (Hendler et al. 1995) .
Cuban localities: Both coasts of Cuba (A. H Clark, 1908 Crinometra brevipinna (Pourtalès, 1867) References: Pourtalès (1869); A. H Clark (1908 H Clark ( , 1909 H Clark ( , 1950 H Clark ( , 1954 Habitat: On hard substrates and epifaunal on sponges and corals Messing, unpublished) .
Northern and eastern Gulf of Mexico, southeastern Florida, Bahamas, throughout the Caribbean Sea from Cuba to Barbados and Grenada, and Central and South American coasts to Rio Grande do Sul, Brazil .
Bathymetry: 95-731 m (possibly 69-1097 m); chiefly in 500-600 m in the Strait of Florida . Distribution: Bahamas; Antillean Arc from the north coast of Cuba to Grenada .
Bathymetry: 159-567 m (possibly 159-575 m) ).
Cuban localities: North coast of Havana, Caibarien and Matanzas Bay (H. L Clark, 1941 ).
Genus Stylometra A. H Clark, 1908 Stylometra spinifera (Carpenter, 1881)
References: Agassiz (1888); Boone (1928); A.H Clark (1908 A.H Clark ( , 1950 A.H Clark ( , 1954 Habitat: Arranges its arms in a parabolic filtration fan similar to those of co-occuring isocrinids, and clings to arborescent anthozoans such as the azooxanthellate scleractinian coral, Madrepora carolina, and the stalks of the isocrinid Neocrinus decorus (Messing, unpublished) .
Distribution: Gulf of Mexico, Bahamas, Cuba, Dominican Republic, Jamaica, and the coast of Central and South America from Belize to Cabo Cordera, Venezuela . Clark, 1950; Meyer et al., 1978) . References: Agassiz (1888); A.H Clark (1908 A.H Clark ( , 1910 A.H Clark ( , 1940 A.H Clark ( , 1954 H.L Clark (1941); A.H. Clark & A.M. Clark (1967); Hyman (1955); Meyer et al. (1978) ; Pawson et al. (2009) .
Habitat: On hard substrates ).
Distribution: north of Cuba and Barbados .
Bathymetry: 364-429 m .
Cuban localities: Punta Alegre on the North coast of Camagüey (H.L. and north coast of Havana (A.H. Clark & A.M Clark, 1967 ).
Subfamily BATHYMETRInAE A. H Clark, 1908 Genus Trichometra A.H Clark, 1908 Trichometra cubensis (Pourtalès, 1869) References: A.H Clark (1908 A.H Clark ( , 1941 A.H Clark ( , 1954 ; A.H. Clark & A.M. Clark (1967) ; H.L. ; Meyer et al. (1978) ; Pawson et al. (2009) .
Habitat: Clinging to arborescent cnidarians or hard substrates (Messing & Dearborn, 1990; Pawson et al. 2009 Messing & Dearborn. 1990; Messing, unpublished) .
al.1999).
Note: This species was originally described as the young of another cyrtocrinid, Holopus rangii d'Orbigny, 1837, which occurs in both the Bahamas and Caribbean Sea, although it has not yet been recorded from Cuban waters.
Habitat: On vertical and overhanging rock walls, boulders and escarpments protected from sediment deposition (Messing, unpublished) .
Distribution: Bahamas, north coast of Cuba off Bahía Honda, Jamaica, nE of the Dominican Republic (Améziane et al. 1999) .
Bathymetry: 171-249 m (Améziane et al. 1999 ).
Cuban localities: Bahía Honda, off the north coast of Pinar del Río (Pourtalès, 1878b; Améziane et al. 1999) .
dIscussIon
This work reviews the Cuban crinoid fauna in order to update current information available for the region. A lack of specialists in this relatively poorly-studied group has left a gap of information for future researchers which we here attempt to rectify. Here we report locations of the specimens in the marine collections of the country in order to facilitate future work. Most specimens have been collected from waters off the northern coast; substantial work remains to be carried out along the southern coast and in shallow waters around the entire island before a better understanding of the Cuban crinoid fauna can be reached. Such work will also increase the availability of crinoids in local marine collections.
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resuMen Teniéndose en cuenta la clasificación taxonómica más contemporánea y la necesidad de actualización del tema, presentamos el catálogo de los crinoideos de Cuba, grupo de equinodermos conocidos como lirios y plumas de mar. Se revisó el material existente en las colecciones marinas cubanas y la literatura referente al tema. Para cada una de las especies, se ofrecen el tipo de hábitat, la distribución y batimétrica, así como las localidades en Cuba donde estas han sido reportadas. Se registran un total de 33 especies (25 comatúlidos y 8 pedunculados) distribuidas en cuatro de los cinco órdenes vivientes que conforman la Clase Crinoidea. De éstas, solo diez habitan en la zona nerítico-bentónica de la plataforma cubana, todas pertenecientes al grupo de los comatúlidos, y las restantes habitan por debajo de los 60 metros de profundidad. Echinoderms. Three cruises of the United States Coast and Geodetic Survey Steamer "Blake" in the Gulf of Mexico in the Caribbean Sea, and along the
